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A Study was designed to measure the effect of an individually prescribed 
instruction (iPI) program on the cognitive achievement of fourth and fifth graders. 
The 141 IPI students studied had been exposed for two years to the program which 
involved 600 students in two schools; they were compared with 198 non-IPI students 
from control schools matched on geographic and socioeconomic factors. Achievement 
tests administered to each were the Iowa Test of Basic Skills, a part-Iowa Test, a 
free writing sample, an IPI language test, and an IPI math test. The data analysis on 
53 variables (using vactorial analysis of variance and the Scheffe formula of 
difference between means) divided students into grades, sex. schools, and 10 levels. 
No sionificant differences between groups was established, indicating that IPI and 
non-lPl students achieve equally well in the areas tested. Nonsignificant trends 
suggest, however, that (1) IPI as a method has been most effective in the language 
area; (2) in mathematics. IPI students do not achieve as well as non-IPI students, (5) 
fifth-grade girls in the upper intelligence levels tend to achieve better in non-IPI 
settings than their IPI counterparts; and (4) success of an IPI program depends on 
content, method of administration, student characteristics, and teacher role. (A 
27-item bibliography and the math test and reading test are appended.) (JS) 
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irJDIVIDUALLY PR'iSCRIBilD INSTRUCTIOi^ 



EVALUATION OF ACHIEVEMENT 
Prepared by Dr. Rafael Lewy 

SECTION I 

1. BACKGROUND AND RATIONALE 

The process of introducing the Individually Prescribed Instruction Program 
into School District 59 began during Spring 1965. At present there are two 
elementary schools involved in the program, Brentwood and Grant Wood. There 
are only a few instructional progreuns which have been received with such 
openess and excitement by segments of the public and the educational pro- 
fession as has been the case with IPI. It’s rationale which focuses on the 
individual student, as only very few programs do, has provided the basic 
assumption that here is a way to enable the school to provide an equally 
adequate education for all it's students. It is not a program geared to 
the needs of any particular group of children, such as the gifted, the ex- 
ceptional, the culturally deprived, etc. It is a program, at least so it 
is perceived by its originators and followers, that will serve most segments 
of the student population. With this in mind District 59, particularly 
concerned about its programs for the gifted, submitted a proposal to the 
Office of the Superintendent of Public Instruction (February 196?) to eval- 
uate the effects of IPI on the gifted student population in the schools 
where it has been introduced. 

Owing to personnel changes in the IPI evaluation staff in the middle of 
the 1967-68 school year, two different evaluation strategies were pursued 
independently. This report only deals with certain aspects of the cognitive 
domain relating to achievement. The design was developed in January and 
February, 1968, therefore, it has not been mentioned in the original 
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proposal. The tine factor deliirltine this endeavor to about the last five 
months of the school year, necessitated a more rigorous and definitive 
approach thsin would have been warranted under more favorable circumstances. 



Individually Prescribed Instruction is based on a conceptualization of the 
learning process in terms of distinct behavioral objectives which differ 
individually in time and content. It is hypothesized that a given subject 
can be reduced to a logical sequence of instructional units whose succes- 
sive mastery will ultimately lead the student to the more advanced stages 
of a skill or a discipline. These units have to be small enough in size 
and related to distinct demonstrable behavioral objectives that any stu- 
dent, given the amount of time and guidance needed, will ultimately attain 
mastery of the sequentially constructed subject matter. This is best ex- 
plained in the words of Richard Cox: ^ 

The IPI Program centers around a statement of carefully se- 
quenced behavioral objectives. Each objective must explain 
the behaviors the pupil must demonstrate for mastery of the 
skill and content. In general, objectives are "scaled’’ or 
ordered in that each objective builds upon the preceding 
ones, thus forming a continuum of learning experiences. 

The IPI lessons are relevant to the instructional objectives, 
encouraging independent work on the part of the pupil . Each 
learning exercise teaches an objective within the sequence, 
so that when the exercise is completed the pupil will have 
mastered a task necessary to the total objectives of the se- 
quence. Lesson procedures must encourage individual work 
with teacher time being reserved to help pupils with indi- 
vidual problems. Materials also encourage the performance 
and practicing of the skills the pupil is to acquire. 

IPI is a program that focuses on the learning process, concerting its 
formal efforts toward the attainment of skills and mastery of subject 
matter by adapting content and methodology of instruction to individual 
needs of pupils. In many respects, IPI may be regarded as a iurther ex- 
pansion of programmed instruction. It involves all three Skinnerian 



1 Richard C. Cox, "A Description and Interim Evaluation Report Concerning 
the First Two Years of Individually Prescribed Instruction Project" 
(Mimeographed working paper, Dec. 1966) Chap. 1, p.^ 
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tenets which are still universally regarded as the backbone of programmed 
materials : 

1) Presentation of the lesson in small steps. 

2) Arrangement for immediate reward or reinforcement of some sort 
immediately following each correct response. 

2 

3) Requirement of overt responses during learning. 

A certair amount of freedom and discretion is maintained with respect to 
the second principle in the IPI Program, Reinforcement is regarded as £Ui 
integral part of the instructional methodology rather than a rigorously 
built-in part of the written program. Whereas programmed instruction, in 
the classic sense, provides for reinforcement with the completion of a 
single learning act (frame), say, exercise or problem, IPI only has such 
formal provision at the end of each objective, which can be contained in 
frequently corrected worksheets consisting of a number of problems or 
exercises. Further reinforcement is provided by curriculum embedded tests 
which are augmented by tests measuring attainment of larger units 
of mastery. However, a curriculum embedded test, and the student’s 

worksheet constitute the most frequently built-in reinforcement device. 
Reinforcement on an even more immediate basis is a decision the teacher 
has to make in each individual case. 

However, programmed instruction has some built-in difficulties with re- 
gard to individualization procedures. No matter how good a program, the 
problem arises whether it meets the needs of all children. In spite of 

^ Robert T. Filep (Ed), Prospectives in Programming, The MacMillan Company, 
New York, 1962, p. 6. “ ' ' 
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attempts to tackle the prohlem in the various forms of branching procedures 
and other flexibility devices based on frequent feedback, Thompson makes 
the observation that "a single program should not be expected to be equally 

O 

effective for all.*' 



The shortcoming of programmed instruction in the form of printed materials 
or teaching machines in spite of its individual pacing procedures and 
branching techniques consists of the technical obstacle of adapting the 
materials to individual behaviors and vhat they entail. A student start- 
ing to work on a program has to labor through the lowest to the highest 
levels, though at different rates, regardless of his degree of readiness 

and specific needs. 



A departing step from the rigors of programmed instruction leading to the 
basic idea of IPI can be traced to a model offered by Robert Glaser . 




Thfi Component Phases of an Instructional System 



Performance 

Assessment 



Most programs have dealt with phases 1, 2 and 3. Phase 2, Entering Be- 
havior," has been usually ignored. The student on entering a program is 
not a tabula rasa. He brings with him various levels of readiness which 
relate to the various stages of the program. These levels of readiness 



3 Robert L. Thompson, "Programmed Instruction ^d Reinforcement Theory: 

A View from the Laboratory" in Prospective s in Programming, Robert T. p 

(Ed.), The MacMillan Company, New York, 1963, p. 26. 

^ Robert Glaser, ’’Research and Development Issues in Progr^ed Instruction” 
in Robert T. Filep (Ed.), Prospective s in Programming., Ibid. p. 203. 
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ought to be checked and diagnosed carefully in order to make the program 
meaningful and effective as far as the individual is concerned. This is 
the parting line between programmed instruction and Individually Prescribed 
Instruction. "Entering Behavior" as perceived by IPI has had two general 
impacts on the organization of learning experiences. From the student's 
point of view the learning process is based on the following IPI tenets: 

1) It (the program) starts each pupil from where he is on the 
learning continuum and takes him from there. 

2) The instruction the student receives is differentiated accord- 
ing to his performance as he learns. 

3) Students are differentiated according to two kinds of instruc- 
tional treatments resulting from their ability to extrapolate 
to new knowledge, their need for additional practice and the 
opportunity for extended experience. 

U) Quality control of student learning and attainment is accom- 
plished by introducing the concept of mastery levels through- 

5 

out the curriculum. 

Learning is perceived as a continuum which can be broken down into units 
small and manageable enough to be mastered by each individual. Individual- 
ization takes place in the form of differentiated pacing and individually 
prescribed learning experiences following a careful and continuous diagnosis 
of student's mastery and needs. Whereas any good programmed material can 
solve the problem of individual pacing, individual prescriptions can only 
be handled to a certain limit even by the best branching procedures. It 
is impossible to write a program that can predict all possible learning 

5 Robert Glaser, "Individualized Learning: Notes on a Rationale of a System 
of Individually Prescribed Instruction," Learning Research and Develop- 
ment Center, University of Pittsburgh, 1966 Mimeograph pp. 24-25. 



behaviors resulting from individual differences. The new factor intro- 
duced by IPI, then, is a concerted effort of program writers and class- 
room teachers , the latter being supported by an elaborate assortment of 
placement and diagnostic instruments and techniques, to provide the indi- 
vidual student with the right learning experiences at the right time. 

From the teachers' point of view a dramatic change of role has taken place. 
In the traditional sense, most emphasis is put on tasks materializing from 
the teacher's position as "purveyor of knowledge." This concept does not 
particularly refer to any given teaching situation, as for example: a 
frontal presentation of subject matter, but rather to the fact that 
teachers bear the direct responsibility, and hence undertake directive 
initiatives not only with respect to content, but also with respect to 
the ways, means, media and pace in which the content is sought. In a 
sense, the teacher's responsibility has not changed, but there 
is a distinct difference in its practical manifestation in the classroom. 
IPI, perhaps, provides the most explicit administrative framework known 
sofar , created to aid and actively promote focusing on the individual 
child rather than on subject matter. The idea in itself is an old one. 

It was John Dewey who coined the phrase that the subject matter of the 
teacher is the student. However, in most cases the practical interpre- 
tations of Dewey's position depended on perceptions and professional 
abilities of individual teachers. Individually Prescribed Instruction 
is so structured that not working with individual students, admin- 
istratively speaking, is practically impossible, and this for two 
reasons: IPI curtly defines instruction in terms of; l) diagnosis, and 
2) individual prescriptions. 



A. DIAGNOSIS 



It is the basic tenet of IPI that no functional instructional activity 
can be effective if it is not tailored to the individual student’s levels 
of understanding and ability. Before embarking upon the program of study, 
each student is carefully diagnosed with regard to his ad hoc position in 
the respective program in order to identify the starting point from which 
he has to proceed. This is done by utilizing three sets of data evolving 
from background eata, placement tests and pre-tests. After the initial 
placement the function of diagnosis becomes a continuous revolving pro- 
cedure accompanying the student at every step of the way. This becomes 
necessary in order to plan his progress on a learning continuum. Such ein 
incessant diagnosis procedure takes many forms. Some data on which it is 
based is gathered from c\irriculum embedded tests and post-tests which come 
vith the materials. An analysis of the worksheets is another source of 
information. In addition, the teacher resorts to other evaluative devices, 
such as oral checks, group evaluation, etc., in order to refine her diagnosis 
of the student’s position on the learning continuum. 

B. PRESCRIPTIONS 

In the light of the results of the basic background diagnostic results and 
the "floating” diagnostic activities the student’s learning program is 
charted out. First he is assigned to a large unit of work and later his 
exact position in that unit is determined. The prescriptions take a 
varied form depending on the nature and abilities of the individual as 
diagnosed by the teacher. First the basic format of work is prescribed. 

This can take any of the following instructional activities: self- 
instructional work pages, manipulative devices, group instruction or 
tutoring. After further diagnosis of pupil’s progress these are refined 
by numerous guidance procedures . 
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The IPI tea^cher’s functions are best described by the foi_oving model: 
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1. DIAGNOSE PUPIL STRSir^THS 
AI'JD WEAKNESSES 

a. background data 

b. placement test 
results 

pre-test results 






T . ANALYZE RESULTS 



ADMINISTER TEST 

a. supervise unit and 

post bests 

b . administer oral 

portions of test 




\ 






2. WRITE INITIAL \ 
PRESCRIPTION INCLUDINGS 

a. instructional tasks \ 

(1) self-instructionaA 

vork pages 
or 

(2) manipulative devices 

or 

(3) group instruction 

or 

(K) tutoring 

b. GET 




3, ANALYZE STUDENT PROGRESS 
THRU A STUDY OF: 

a . worksheets ' completed 

b . time spent 

c . GET results 



5. WRITE TEXT PRESCRIPTION 




4. GIVE GUIDANCE 

a. explain direc- 
tions for mater ia. 

b. read directions for 

non-readers 

c. assign group instruction 

d. encourage peer butoring 

e. assign teacher tutoring 

f. conduct large group 

evaluations 

g. give oral checks 















6 



Richard Cox, Ibid. Chapter III p. 11. 
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It becomes clear, therefore, that in an IPI situation the teacher’s main 
frame of reference is the individual pupil rather than the material or the 
classroom as a vhole. 



C. SAMPLE SELECTION 

1. Environmental Background 

Two schools have been operating the IPI programs in District 59 
since 1966 - Brentwood and Grant Wood. The former is serving the 
Des Plaines area and the latter the Elk Grove area. These areas 
were identified by knowledgeable professionals as having different 
socio-economic characteristics. 

Des Plaines is a suburban district with the average population 
living in homes costing between $32,000-$35 ,000. The average 
income is somewhat around $15,000 with the average breadwinner 
holding supervisory positions (senior and junior executives, 
white collar workers, free professions, sales personnel and 
foremen) . It has been generally observed that the achievement 
press of this population is, comparatively speaking, high. Des- 
Plaines is considered to be one of the most conservative areas 
served by School District 59* A number of school people believe 
that the population's attitudes toward change and innovation in 
educational practices leave much to be desired. However, certain 
observations have been made giving rise to the question whether 
this ’’educational conservatism” is due to economic pressures in- 
flicted on a very class -conscious group of people rather than to 
ideological differences. 



A 
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Elk Grove maintains the lypical characi/cristics of a. suburban 
residential area, but some of its material and ensuing psycho* 
logical attributes are not as highly skewed as in the case of 
Des Plaines. The estimated average income is around $11,000 a 
year, and the average home costs around $25,000. The achievement 
press in Elk Grove, as observed by knowledgeable people is in 
its outward manifestations, less amenable to social and psycho- 
logical tensions . Elk Grove has proved itself to be more recep- 
tive to educational innovation. Bonds are more easily passed in 
Elk Grove than in Des Plaines. Most of the Elk Grove residents 
work at white collar jobs, but at lower levels of responsibility 
when compared to the Des Plaines population. 

It was assumed that these differences have an implication on the 
characteristics of the target schools whose effect will be notice 
able in the variables under investigation. To reduce this bias, 
it was decided to take two rather than one control school. Each 
of the control schools was matched on the environmental settings 
to an experimental school. The control schools were High Ridge 
Knolls for Des Plaines and Ridge for Elk Grove. As a matter of 
fact, each of the control schools is almost adjacent to its 
experimental counterpart. Therefore, it can be safely assumed 
that the experimental schools were matched on socio-economic 
background of its population to the controls . 

2. The Stratified Population 

According to District 59 student census of January 31, 1968 the 
following figures were given for the schools participating in 
this project: 
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IPI 



Non< 

IPI 



Classroom Pupil Classroom 



School 


1st 


2nd 


3rd 


kth 


3th 


Total 


Teachers 


Teacher Ratio 


Brentwood 


73 


82 


83 


75 


52 


365 


ih 


26 


Grant Wood 


57 


7»^ 


65 


55 


35 


286 


12 


2k 


High Ridge 
Knolls 


63 


63 


68 


k6 


53 


293 


11 


27 


Ridge 


70 


87 


88 


96 


83 


I12U 


17 


25 



These figures indicate that there is a similarity in student enroll- 
ment. All schools are relatively small sized with a total enroll- 
ment, discounting kindergartens and special education classes, of 
less than U50. With student-teacher ratios being almost identical 
it was assumed that the differences between school enrollments would 
not constitute a contaminating factor. 

The strategy of resorting to a stratified population reduces the 
generalization of this study . The causal factor to the variability 
is related to time and geographic location as has been discussed 
in an earlier chapter. 

3. Non-Random Sampling Selection 

Notwithstanding the fact that IPI programs begin at the first grade 
level it was decided to incorporate in this study grades and 5 
only.'^ This was done for the following assumptions and conditions: 
a) IPI began only two years prior to this examination. Based 

on testimony it was assumed that the most intensified 
work in respect to IPI strategies was performed on the 
grades under examination. To go €iny lower at this point 
would have s lightened chances of coming up with uncontam- 
inated results . 



^ Joseph Hill, August Kerber: Models, Methods and Analytical Procedures in 
Education Research, Wayne State University Press, 196T , Chapter IV. 
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b) This report being STjmmiative by nature is primarily interested 
in the end product in achievement areas . This product , it 
was assumed, ought to manifest itself particularly at the two 
highest grade levels of the schools under investigation. 

c) An important independent variable in this study is the intell- 
igence quotient. In District 59 the first intelligence meas- 
ures taken are at the third grade level . Owing to technical 
realities it became necessary to rely on the District's test- 
ing program for I.Q. measurements. This automatically elim- 
inated the first two grades from the sample. 

Having decided on the grade levels to be included in this study a deci- 
sion was reached to include all the children attending those grade 
levels both in the IPI schools and in the non— IPI schools , but with 
the following modifications: 

a) Children who were not exposed to IPI instruction for two 
consecutive years were excluded. 

b) Children who, according to the cumulative folders, were 
recommended for or received special services for emo- 
tional, perceptual and other problems, were excluded. 

c) Special education classes were excluded. 

After the elimination process, complete data was obtained from li+ll 
students attending IPI schools and 198 students attending non-IPI 
schools . 

The IPI and non-IPI students were divided into two groups according to 
intelligence levels. This study defines the group of 110 and above 

on the Lorge Thorndike Test as the "high intelligence group." Those 
who scored 109 and below are defined as the "low intelligence group." 

The following table shows the breakdown of the sample according to 
school, grade and intelligence level. The mean intelligence level of 
each sub-experimental group was then compared with the mean intell- 
igence level of its comparison sub-group by using the T Test of 



differences between means. 
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ThG 80 esjiparisons indicate there vas no significant difference between the 
jioans of intelligence quotient of the IPI groups and the comparison groups » 
with one exception. The mean IQ score of the fourth grade low intelligence 
group at Brentwood was significantly lower than that of the comparison 
group at High Ridge Knolls. In spite of this fact, which wilj.,be taken 
to account at the interpretative phase, the IPI and non-IPI groups were 
overwhelmingly similrr on IQ scores. 

• • hes.tarc h design 

A mere comparison of achievement on a standardized test would probably pro- 
duce bx4Scd results. IPI is not only a methodology, but a curriculum which 
defines a learning contlnuuu. BBS (Research for Better Schools)^ has pro- 
duced some empirical evidence showing, for example, that there are subst 9 .u- 
tial differences between the curriculum tested by the Iowa Test o; Basic 
Skills and the IPI Program. Comparing the IPI continuum with the ITBS 
p>:rm IV, the following conclusions wore reached: 

J.. Cut of Ul8 skills in the IPI mathematics continuum, 108 skills 
arfe IrvU-Udod in the ITLS tests. 

OP the skills (mathematics) included in the IPI placement 
iests , 32 are tested in the ITBS Form IV. 

3 -^tii Is tested 27 items are in arithmetic problem solving. 

Of the 62 units included in the placement tests, 37 units are 
totai.ly omitte d from the ITBS Form IV. 

indications with regard to a possible inadequacy of standardized 

tests to measure IPI subject matter achievement prevail throughout Cox's 
0 

Report . ' 

Q 

An BBS (Research for Better School'”' Evaluation M i meogra ph. io<fl — . ' 

9 

Ccx, Ibid, Chapter VII. 
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Testimonies of educators who are actively engaged in IPI work substantiate 
this observation. This consideration has had a basic impact on the research 
design. Two questions were raised: 

1. Is the Iowa Test of Basic Skills biased against the Elk Grove 
and Des Plaines IPI groups? 

2. What are some means and ways to obtain unbiased achievement 
measures? 

In order to answer the first question, the raw scores of the Iowa Test of 
Basic Skills Form III obtained through a District 59 testing program around 
March 1968 were retrieved, tallied and analyzed. 

The second question has produced a multi-level strategic approach: Under the 
assumption that the Iowa Test does discriminate against IPI students, an 
attempt was made to eliminate those items which contribute to this discrim- 
ination. An independent analysis of the Iowa Test was carried out. Seventeen 
teachers teaching in the IPI and non-IPI classes contained in the sample were 
selected. Each teacher was given a copy of those pages of the Iowa Test of 
Basic Skills Form III which pertained to her classroom. Namely, a fourth 
grade teacher was only given the questions directed to fourth grades, and 
a fifth grade teacher was given fifth grade questions. University of Illinnis 
computer tally sheets were attached to the materials with the request to tally 
each item on a five point scale to indicate the degree to which the teacher 
felt the content of each item was covered by the curriculum materials she 
was using. The scale was organized along the following pattern: 







5 



Not covered 
at all 



Less than Adequate 
adequate Coverage 
coverage 



More than 

adequate 

coverage 



Extremely 

well 

covered 



To facilitate answers and reduce technical errors, a special tally sheet 
was prepared for each topic in the Iowa Test. In addition, the adequate 
space for marking was framed in black on each tally sheet to avoid errors. 
In this way, each of the seventeen teachers had to complete eleven different 



tally sheets. The Iowa Test subjects thus scaled were: 

1. Vocabulaiy 

2 . Language skills 

3. Capitalization 
k. Punctuation 

5 . Spelling 

6. Usage of language 

7 . Map reading 

6. Heading graphs and tables 

9. Kiowledge and the use of reference materials 

10. Arithmetic concepts 

11 . Problem solving 

Out of seventeen teachers fifteen returned the item evaluation sheets. ^ 



breakdown produced the following categories: 



No. of 



Grade 


School 


Type 


Respondents 


k 


Grant Wood 


IPI 


• 

3 


k 


Ridge 


Non-IPI 


3 


k 


Brentwood 


IPI 


1 


5 


Grant Wood 


IPI 




5 


High Ridge Knolls 


Non-IPI 


1 


5 


Ridge 


Non-IPI 


3 


5 


Brentwood 


IPI 


2 



15 Total 

The resxalts were transferred onto IBM punch cards. A frequency distribution 
was then obtained on each item. It was then decided to omit from the Iowa 
Test those items which either were marked 1 or 2 (not covered at all or 
less than adequate coverage) by, at least ^ three teachers of the IPI and/or 
the non- IPI schools. Furthermore, it was decided to omit those items which 
were marked 1 (not ccvcred at all) by, at least, two teachers representing 
IPI and/or non- IPI schools. 
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The following table draws a comparison between the Iowa Test in total , 
and the part-Iova Test after item elimination. The most affected sub- 
ject area in the part-Iowa Test ''map reading.'" All the fourth 
grade map reading questions have been dropped and only seven questions 
remained for the fifth grade. The fifth grade of graph questions were 
reduced from 26 to 6, These facts will be taken into account at the 
interpretative level. 





lOVA 


PART 


IOWA 


ITEMS DROPPED FOR PART IOWA 


TEST 


}F74 


Gr.5 


Gr.4 


Gr.5 


Grade 4 


Grade 5 


Vocab. 


38 


43 


18 


31 


18 , 19, 26, 27, 28, 
29, 30, 31, 32, 3li, 
35, 37, 39, 1*0, Itl, 
liU, !t7, W 


26, 29, 31, 1(0. Ul, 
UU, U7, 51, 53, 55, 
65, 66 


Reading 


68 


74 


68 


74 


None 


None 


Spellin( 


38 


43 


31 


38 


27, 36, 37, 4l, 44 


UO, 51, 57, 59, 6l 


Capital- 

izatioi 


39 


40 


30 


21 


25, 29, 32, 33, 38, 
1(2, Ul., 1(6, U8 


35, 37, UU, U6, U9, 
50, 55, 57, 58 


Punct- 

uation 


39 


40 


33 


29 


39, Ul, 1(2, 1(5, 1(6, 
1(8 


25, 26 , 31, 39, 42, 
45, 50, 51, 53, 55, 
57 


Usage 


32 


32 


21 


IT 


16 , 18 , 19, 22, 23, 
27, 36 , 37, 39, 4o, 
4l 


37—41, 45—54 


Map 


32 


36 


0 


7 


All 


19—47 


Graphs 


2k 


26 


24 


6 


None 


23, 26 , 29—46 


Ref. 

Materia] 


52 


56 


49 


49 


29, 42, 43, 44, 45, 
48, 49, 50, 59, 60, 
65, 66 


U 5 , U8, U9, 50 , 76 , 
77, 79 


Arith. 

Comcept 


36 


42 


30 


35 


19, 21, 31, 32, 1(3, 
50 


32, 39, U7, 50 , 57, 
58 , 62 


Arith. 

Prob. 


2T 


29 


24 


23 


29, 38, 39 
1 ■ ■ ■■ ' " " 


29 , 38—40, 48, 54 
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At 



A second stracsgy resorted tc in order to enhance chances of a fair coia- 
parison was to structure achievement tests based on IPI materials. The 
rationale was to establish an instrument which directly related to the 



IPI program in order to remove the disadvantages of a conventional curric- 
ulum oriented test, even in its ’’purified” form. If Research For Better 
Schools findings with regard to the Iowa Test of Basic Skills and its 
relationships to the IPI program are correct, then any purification methods 
resorted to will not be adequate enough to solve the bias problem. On the 
other hand, an IPI oriented test will be an adequate counterbalance in a 
way that it will do to IPI students* achievement results what the Iowa 
Test does to non-IPI students' achievement results. A comparison between 
both tests would: a) throw light on the principal question of whether bias 



exists, and b) enable us to draw a more balanced picture with regard to 



achievement in general. 



The IPI tests in mathematics and English were based on the IPI post-tests. 
It was established that the range of materials covered in grades k and 5 
in mathematics was units C through F, and in English - units C through G. 
The post-tests of these units were collated and handed to District 59 
curriculum coordinators in the respective fields. The coordinators were 
requested to compile, on the grounds of these tests, a composite multiple 
choice test in English and mathematics of not more than 60 items in which 
0 ^ 12 . levels and all units, according to IPI definitions as manifested in 
the post-tests, would be represented. The items on the IPI tests are 
analogies following the specific pattern of the IPI post-tests. After 
the composition of the first drafts of the IPI tests, they were tested 
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on an independent sample and then corrected for incoherencies and other 
errors. The corrected forms were further inspected hy experts for tech- 
nical corrections. The final drafts covered the following topics: 



IPI ENGLISH 



IPI MATH 



Phonetics 

Structure 

Vocabulary 

Comprehension 

Library Skill 

Reference 



Numeration 

Place Value 

Addition 

Subtraction 

Multiplication 

Division 

Combination of Process 

Fractions 

Money 

Time 

Systems of Measurement 

Geometry 

Special Topics 



An iton analysis was performed on both tests. Later the Kuder Richardson 
formula No. 20 was used for reliability: 







IPI ENGLISH 








IPI mTH 








IPI SAMPLE 


NON-IPI SAMPLE 




IPI SAMPLE 


NON-IPI SAMPLE 






Mean 






Mean 






Mean 






Mean 


K-R 


Standard 


Raw 


K-R 


Standard 


Raw 


K-R 


Standard 


Raw 


K-R 


Standard 


Raw 


20 


Error 


Score 


20 


Error 


Score 


20 


Error 


Score 


20 


Error 


Score 


CO 

• 


3.276 


29 M 


.89^+ 


3.2U7 


29.81+ 


.930 

1 


2. 907 


37.07 

_ . 1 


.913 


2.809 


1+0.01+ 



The table indicates a .generally accepted reliability 
ability coefficient of .90 is regarded to be that of 
test. 



for both tests. A reli- 
a well-made standardized 



^0 For Discussion See: Downie.^ N.M. and R. W. Heath, Basic Statistical Methods 
Harper and Brothers, New York 1959, pp. 192-197 

Ibid Downie and Heath, p. 195 
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The lova Test, the part-Iowa Test and the IPX tests were used in order 
to attain a balanced opinion with regard to specific subject matter 
achievement. To a certain degree, this part of the design also resolves 
the problem of test biases. However, IPX as it is perceived by some of 
its staunch proponents goes far beyond the realm of narrowly defined 
achievement scores. The question whether an evaluation project concerned 
only with achievement can identify some of these broader areas can not 
be ignored. 

The following assumptions were made: 

1. In order to identify traits of any kind which are related to 
IPX, the area to be observed must be broad enough to provide 
reasonable chances for these traits to manifest themselves , 

Corollary A - IPX in its formal structure is too narrowly de- 
fined to allow for broad hypothesis without a considerable risk 
of .error which this project strives to avoid. 

Corollary B - There is no evidence, as yet, to Justify an 
attempt to relate XPX results to broad areas of behavioral 
theory . 

2. The traits must be observable and measurable. 

3. The situations from which these measurements are taken must not 
be directly related to the specific edicts of a prescribed learn- 
ing program. 

Xt was assumed that a free composition henceforth referred to as "writing 
sample*' would be compatible with the above mentioned considerations. Xf 
the IPX program stresses individual instruction and independence in the 
learning process more than some other programs currently practiced in 
District 59. Some evidence may be gleamed from a free essay which pro- 
vides opportunities of self-expression. 
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The problem of finding an adequate topic for the writing sample became 
a crucial issue. Forms vere sent out to all teachers teaching in grades 
three through five in the sample schools asking each to recommend two 
topics which would he suitable to these grade levels. Sixteen replies 
were obtained suggesting thirty- two topics. A subsequent analysis re- 
vealed that the topic *'What I Want To Do When I Grow Up*' was the most 
frequently alluded to either directly or indirectly. This theme per se 
seems not to impose intellectual handicaps beyond the powers of the 
grades xander discussion ^ neither does it restrict lucid treatment. The 
only restriction imposed on the students was not to exceed the 36 lines 
on the legal size folio page they were presented with. 

The criteria upon which the writing samples were evaluated were: l) spell- 
ing, 2) style, 3) originality, handwriting. The rationale behind these 
criteria was : 

1. In a programmed learning situation as is emphasized by IPI a 
student resorts most frequently to written expression as part 
of the daily learning process. Such a unique experience in 
writing may be detected in a free composition. 

2. IPI with its emphasis on individual differences may stimulate 
free expression. 

The criteria of Judgement refer to: l) some technical aspects of writing 
(spelling and handwriting), and 2) some aspects of individuality as ex- 
pressed by originality and style. It has not been the intent to link 
these criteria with any specific theory of learning or personality. 

Therefore, concepts like "creativity** were avoided. It was strictly 
assumed that if IPI or non-IPI children could be identified by trained 
English teachers on one or more of the four traits the interpretation 
of this survey could expand beyond the narrowly defined subject matter areas. 
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To obtain an unbiased evaluation four teachers of English in the junior 
high schools, which are fed by the IPI schools, were selected as judges. 
The vriting samples were coded and carefully shuffled so that each 
teacher had to evaluate approximately 25^ of each grade in any of the 
schools represented in the sample without being able to identify the 
school, grade or child. They were told that the writing sample was 
written by either fourth or fifth graders in any of the four schools. 

Each judge received 85 writing samples for correction. The following 
instructions were given : Each judge was first required to scan all the 

papers he was given in order to get an overall idea; then he had to 
evaluate each writing sample for any of the four aforementioned criteria; 
the quality of work on any of the four dimensions was then to be defined 
in terms of excellent, good, sufficient, questionable and bad. These 
terms were carefully chosen by staff members of The Center of Instruc- 
tional Research and Curriculum Evaluation basing their considerations on 
empirical evidence showing that these words lend themselves to 
more unilateral use than others. Having indicated his feelings about 
the quality of each writing sample on each of the four dimensions by 
choosing one of the prescribed evaluative terms, the judges then were 
required to re-read the writing sample and give an overall judgement 
resorting to the same evaluative terminology. Thus a fifth dimension 
was obtained which is not the mathematical total of the other foxir, but 
an independent evaluation. The design of the writing sample evaluation 
was based in a way that; l) the judges were independent, 2) the writing 
samples were coded, 3) the evaluative criteria were clearly defined, and 
h) the judges were evenly distributed over the writing sample. 
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In total it vas maintained that problems of bias were sufficiently reduced 
as not to necessitate any further statistical manipulations such as weight- 
ing. 

E. DATA COLLECTION 

The data collection began in February, I968 with the examination of the 
cumulative files in the four schools . The data extracted consisted of 
independent variables such as t name of student , name of school , grade , 

I.Q. , age, sex, father’s years of schooling, and does mother work. In the 
analysis only four of these variables were treated, and these consisted of: 
school, grade, I.Q. and sex. Collaterally the work on the part-Iowa Test 
was inaugurated. Teachers were given their evaluation kits. During the 
months of March and April, the Iowa Test raw scores were retrieved and an- 
alized. At the end of April and during the month of May the classroom 
teachers of the participating grades were given the forms of the IPI tests 
and the writing sample. No time restrictions were imposed, but it was 
assumed, and later verified, that the average time for writing either of 
the tests woiad not exceed minutes. There was no time restriction im- 
posed on the writing sample . The tests were administered by the teachers 
in approximately the same week. Such strategy, of co\irse, created the risk 
of contaminating interaction, however, as it turned out later, this did not 
occur. The gain of relying on teachers’ discretion was the avoidance of 
unwarranted tension usually produced by obtrusive interference in the class- 
room setting by outside people. The fact that the teachers themselves 
handled the testing situations prevented undue anxiety situations and un- 
desirable interference with the schools’ regular work. 

The data was accumulated in the central office . The segments which were 
designed for machine scoring were sent to CIRCE at the University of 
Illinois (IPI English and teacher evaluation of Iowa Test of Basic Skills). 
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The math IPI test and the writing sample were scored by hand. The com- 
plete data was recorded on 8 x 11" index cards arranged according to a 
pre-determined coding system making it possible to transfer the infor- 
mation to IM cards . 

p, PROCEDURE FOR ANALYSIS OF DATA 

A^x2x2x2 factorial experiment was employed. The factors being: 

U schools (Brentwood, Grant Wood, Ridge and High Ridge Knolls), 2 grades 
(fourth and fifth), 2 sexes (boys and girls), and 2 Intelligence levels 
(high and low). This analysis of variance had unequal N’s for each 
treatment combination. Therefore, the design is not balanced and the 
analysis of variance is only approximate. The approximated method of 
unweighted means was used. The BELANOVA Program, was used for this type 
of analysis. 

The factorial experiment only determines the existence of differences. 

In order to obtain a meaningful interpretation a comparison of means 
two at a time following a significant F Test was performed. This being 
a posterior comparison is comensurate with the Scheffe’ method owing to 
its applicability to groups of unequal sizes and its suitability for any 
comparison. Scheffe ’s method is also known for its insensitivity to 
departures from normality and homogeneity of variance. The Scheffe’ method 
is mo'!"^. rigorous than other multiple comparison methods with regard to 
type 1 error 

B. J. Winer, Statistical Principles in Experimental Design , McGraw Hill, 
New York, 1962, pp. 22k~227 and 2iil-24V. 

George A. Ferguson, Statistical Analysis in Psychology and Education , 
McGraw Hill, Second Edition, 1966, pp. 29^-297* 
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For this reason, some authorities recommend to reject a null hypothesis 
at the .01 level, the formula being: 

F = (Xl+2 - X3+4)^ 

SW^/(nl + n2) + SW^/(n3 + nb) 
and = (K - 1) F 

Even under such consideration chances are slim that a field study of this 
type will produce any significant differences according to the mandates of 

ill 

this formula. 

LIMITATIONS OF DATA COLLECTING PROCEDURES 

IPI in its broadest theoretical sense is contingent upon most major aspects 
of the educational process. Consequently, hypotheses in the affective domain 
are not only legitimate, but most warranted. The restriction of this eval- 
uation to achievement aspects is by no means a repudiation of the affective 
domain, but merely a matter of technical imperative. An apriori decision 
was made to exclude the affective domain from the data collection procedurcr . 

Another restriction reflects upon the technical- administration procedures 
15 

of IPI. It may be hypothesized that achievement in the IPI program is 
contingent upon the many technical aspects of IPI administration in the 
classroom. To test out all possible variations of such hypothesis was 
beyond the scope of this survey. It was maintained that such strategy 
should be reserved for further in-depth study. 



During the data collection process the following additional information 
was recorded, but not analyzed: l) child’s age by month and year, 2) yearr 
of father’s schooling, 3) whether child’s mother was professionally e^^"^ 

This information was not anaylyzed because it became quite 
evident that these independent variables did not produce sufficient vari- 
ability in the sample. 

“T — pp. 

William Hays, Statistics for Psychologists . Holt Rinehart & Winston 1963*"/' 
^ Gil Boyer and Robert Scanlon have prepared a checklist’ of 10 questions 
relating to IPI administration in the classroom all referring to teacher 
adherence to formal aspects concerning IPI administration. Stencil 
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RESULTS 



SECTIOJII. 



II. 



The analysis 



of 53 variables drawing comparisons 



between IPI and non-IPI 



schools is herewith presented. 



A. 1. The Iowa Test of Basic Skills 

The analysis of the fourteen following variables is produced to reject 
the hypothesis that fourth and fifth graders in IPI settings as provided 
by School District 59 do not achieve better results when measured on 



the Iowa Test of Basic Skills. 

ANALYSIS OF VARIANCE SUMMARY TABLE FOR DEPENDENT VARIABLE I 

IOWA VOCABULARY 



SOURCE 


SUM OF 
SQUARES 


DEGREES OF 
FREEDOM 


MEAN 

SQUARE 


F RATIO 


School 


260.098 


3 


86.699 


2.113 


Grade 


1.107 


1 


1.107 


0.027 


Sex 


122.929 


1 


122.929 


2.996 


I.Q. 


23^^.050 


1 


2344.050 


57.122 


Sshool X grade 


60.371 


3 


20.124 


0.490 


School X sex 


i^7.395 


3 


15,798 


0.385 


School X I.Q. 


165.778 


3 


55.259 


1.347 


Grade x Sex 


21.848 


1 


21.848 


0.532 


Grade x I.Q. 


55.374 


1 


55.374 


1.349 


Sex X I.Q. 


29.123 


1 


29.123 


■ 0.710 


School X grade x sex 


46.826 


3 


15.608 


0.380 


School X grade x I.Q. 


7.178 


3 


2.393 


.0.058 


School X sex x I.Q. 


191.809 


3 


63.936 


1.558 


Grade x sex x I.Q. 


16.049 


1 


16.049 


0.391 


School X grade x sex x I.Q. 


348.761 


3 


116.254 


2.833 ^ 


Total 


12721.200 


310 


41.036 





^F is significant with probability less than .05 
is significant with probability less than .01 

Table 1 - It has been established that significant differences in achievement 

on vocabulary are mainly due to I.Q. This difference ^ however, 

as shown by the significant interaction between school x grade x sex x I.Q. is. 



in part, dependent on the other three variables. 
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ERIC 



Whenever the school factor is involved in significant differences a subsequent anal- 
ysis based on the Scheffe method is used to establish whether these differ^^-nces 
are due to the differences between IPI and non-IPI schools. 

TABLE la I.T.B.S. VOCABULARY 

Comparison of Means two at a time 



SCHOOLS 











IPI 


ii 

. - - Ji 


j 


NON-I i 


> I 




F RATIO 


GRADE 


SEX 


la 

H 




SCHOOL 1 


Jl 


SCHOOL 2 ' 




SCHOOL 3 


JN 


SCHOOL k 


k 


F 


10 


28.6 


5 


27 


18 


28.7 


h 


30 


0.l6it 


5 


F 


H 


3 


22,5 


5 


26.1 


l6 


26.3 


12 


32.5 


3.060 


h 


M 


H 


15 


26.5 


7 


27.1 


25 


28.2 


5 


29.8 


0*975 


5 


M 


H 


11 


29.h 


h 


31.5 


22 


29.6 


6 


25.2 


O.hOh 


k 


F 


L 


15 


22.6 


16 


22.7 


9 


26.6 


l6 


22.6 


0.650 


5 


F 


L 


13 


22.5 


k 


26.7 


7 


26.8 


8 


19.2 


0.105 


k 


M 


L 


16 


19 


13 


25.2 


18 


23.8 


11 


21.8 


0.562 


5 


M 


L 


h 


18.8 


1 3 


18.3 


13 


21.1 


8 

1 


23.8 


1.605 



Table la - The table of comparison between means , two at a time , shows no signif- 



icant differences between IPI and non-IPI students at any level. The null hypo- 
thesis of no difference can, therefore, not be rejected. However, the F score 
of fifth grade girls of the high intelligence group is much larger than any of 
the other P scores in this table. This is due to the fact that the difference 
between the means of the two groups is relatively high in favor of the non-IPI group. 



The interaction on the vocabulary variable is partly accounted for by the follow- 
ing phenomena* In the two IPI schools said one control school (Ridge) the fifth 
grade high I.Q. boys achieve considerably higher resiats than fifth grade high 
I.Q. girls. At High Ridge Knolls School (non-IPI) this process is reversed, 
namely the fifth grade high I.Q. girls achieve considerably higher results than 
the the fifth grade high I.Q. boys. By the same token, the fifth grade low I.Q. 
girls achieved considerably better results than the fifth grade low I.Q. boys 
in the three schools. Again, at High Ridge Knolls the process is reversed - 
the fifth grade low I.Q. boys achieved considerably better results than the 
fifth grade low I.Q. girls. 



ANALYSIS OF VARIANCE SUMMARY TABLE FOR DEPENDENT VARIABLE 2 



SOURCE 


SUM OF 
SQUARES 


DEGREES OF 
FREEDOM 


MEAN 

SQUARE 


F RATIO 


School 


1825. 0U8 


3 


608.31+9 


I+.O53 ** 


Grade 


785. 6U8 


1 


785. 61+8 


5.23I+ * 


Sex 


690.068 


1 


690.068 


I+.597 * 


I.Q. 


1*095.793 


1 


1+095.793 


27.287 ** 


281.523 


3 


93.81+1 


.625 


School X grade 
School X sex 


393.301 


3 


131.100 


.873 


School X I.Q. 


716.698 


3 


238.899 


1.592 


Grade x sex 


103.217 


1 


103.217 


.688 


Grade x I.Q. 


6.592 


1 


6.592 


.0I+I+ 


Sex X I.Q. 


9.865 


1 


9.865 


.066 


School X grade x sex 


192.21*1 


3 


6I+.O8O 


.1+27 


School X grade x I.Q. 


77.080 


3 


25.693 


.171 


School X sex x I.Q. 


1768.635 


3 


589 . 5I+5 


3.928 


Grade x sex x I.Q. 


9.351* 


1 


9.351+ 


.063 


School X grade x sex x I.Q. 


997.766 


3 


332 . 589 


2.216 


Total 


I1653I.I+93 


310 


150.102 




* T ±3 significant with probability less 


than . 05 




** F is significant with probability less 


than .01 




Table 2 - Significant differences in : 


reading comprehension are 


accounted for 



by differences between schools, differences between grades, differences between 
sexes and differences between I.Q. levels. All these main effects with the ex- 
ception of grade levels, are dependent on one another as indicated by the sig- 
nificant interaction of school x grade x sex. 

TABLE 2a IOWA READING COMPREHENSION 

Comparison of Means two at a time 



SCHOOLS 



I P I 



KOIt-IPl 



N School 1 N School 2 
87 36.013 51 38.583 



28 



School 3 
U3.308 



N School 
70 37 . 315 



F RATIO 

8.800 



Table 2a - A comparison between IPI and non-IPI schools indicates no significant 
differences, although the means of the non-IPI schools are higher. 
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TABLE 21 ) IOWA READING COMPREHENSION 

Comparison of Means two at a time 

S C H 0 0 L S 



SEX 


IS 


Ji 


SCHOOL 1 


_N 


SCHOOL 2 


__N 


SCHOOL 3 




SCHOOL h 


F RATIO 


F 


H 


13 


i^O.783 


10 


38.000 


31 ^ 


50.569 


16 


ho, 333 


6.255 


M 


H 


26 


hi, 621 


11 


kl,9h6 


hi 


liU.OlT 


11 


38.167 


0.211 


F 


L 


28 


3 i^. 6 Ul 


20 


UO.219 


16 


** 3.595 


2k 


27 . 84 h 


1.156 


M 


L 


20 


27.000 


16 


3 i+.l 67 


37 


35 . 0*19 


19 


34.915 


3.230 


Table 2 b - 


A comparison between 


means , two 


at a 


time, reveals 


no significant 



differences between IPI and non-IPI students at any level. However, the F ratio 
of high I.Q. girls is relatively much larger than the F’s of the other levels. 
The bable reveals that this is due to the relatively higher 
means in favor of the non-IPI groups. The same, although to a less degree, 
can be said about the low intelligence non-IPI male group. 

The interaction on the reading comprehension variable is partly accounted for 
by the fact that in the IPI schools the highly intelligent boys have achieved 
better results than the highly intelligent girls. This process is reversed 
in the non-IPI schools where the highly intelligent girls are doing consider- 
ably better on the reading variable than the highly intelligent boys. the 
same token, High Ridge Knolls stands out again by the fact that contrary to 

the other three schools its low I.Q. boys achieved considerably higher results 
than the low I.Q. girls. 
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ANALYSIS OF VARIANCE SUMI4ARY TABLE FOR DEPENDENT VARIABLE 3 

IOWA SPELLING 



SOURCE 


SUM OF 
SQUARES 


DEGREES OF 
FREEDOM 


MEAN 

SQUARE 


F RATIO 


School 


395.536 


3 


131.845 


2.642 


Grade 


63.7UT 


1 


63.747 


1.277 


Sex 


1024.705 


1 


1024.705 


20.532 


I.Q. 


1005.388 


1 


1005.388 


20.145 


School X grade 


329.311 


3 


109.770 


2.199 


School X sex 


260.820 


3 


86.940 


1.742 


School X I.Q. 


270.806 


3 


90.269 


1.809 


Grade x sex 


7.272 


1 


7.272 


.146 


Grade x I.Q. 


94.758 


1 


94.758 


1.899 


Sex X I.Q. 


39.484 


1 


39.484 


.791 


School X grade x sex 


75.887 


3 


25.296 


.507 


School X grade x I.Q. 


44.170 


3 


14.723 


.295 


School X sex x I.Q. 


360.651 


3 


120.217 


2.409 


Grade x sex x I.Q. 


1.261 


1 


1.261 


.025 


School X grade x sex x I.Q. 


i 4 i .777 


3 


47.259 


.947 


Total 


15471.633 


310 


49.908 





* F is significant with probahility less than .05 
** F is significant with probability less than .01 

Table 3 Schools differ significantly on spelling results. However, the differ- 
ence between sexes and the difference between I.Q. levels is much more significant. 

TABLE 3a IOWA SPELLING 

Comparison of Means two at a time 
SCHOOLS 

I-ZX NON - I P I 

•Ji SCHOOL 1 SCHOOL 2 J[ SCHOOL 3 N SCHOOL h F RATIO 

8T 2U.83T 57 2U.296 128 26.5^7 70 22.972 0.729 

Table 3a - There is no significant difference between IPI and non-IPI schools. 

It may, therefore, be assumed that the diversity of the four schools cuts across 
the lines of the IPI program on this variable. 
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ANALYSIS OF VARIANCE SUMMARY TABLE FOR DEPENDENT VARIABLE k 
IOWA CAPITALIZATION 





SUM OF 


DEGREES OF 


I4EAN 




SOURCE 


SQUARES 


FREEDOM 


SQUARE 


F RATIO 


School 


361.058 


3 


120.353 


2.611 


Grade 


12.1+70 


1 


12.1+70 


.271 


Sex 


737.860 


1 


737.860 


16:007 


I.Q. 


1623.1+28 


1 


1623.1+28 


35.220 • 


School X grade 


176.126 


3 


58,709 


1.271+ 


School X sex 


303.560 


3 


101.187 


2.195 


School X I.Q. 


35.106 


3 


11.702 


.251+ 


Grade x sex 


.327 


1 


.327 


.007 


Grade x I.Q. 


1+3.757 


1 


1+3.757 


.91+9 


Sex X I.Q. 


5. 1+1+5 


1 


5. 1+1+5 


.118 


School X grade x sex 


276.71+2 


3 


92.2I+7 


2.001 


School X grade x I.Q. 


208.279 


3 


69.1+26 


1.506 


School X sex X I.Q. 


1I+O.I22 


3 


1+6.707 


1.013 


Grade x sex x I.Q. 


72.650 


1 


72.650 


1.576 


School X grade x sex x I.Q. 


131.673 


3 


1+3.891 


.952 


Total 


1I+289.II+2 


310 


U6.09I+ 





* F is significant with probability less them .05 
** F is significant with probability less than .01 



Table ^ - Schools differ significantly on capitalization results and so do sexes 
and I.Q. levels. As in all similar cases denoting significant differences 
on the sex variable, it is the girls achieving better results than 
boys. This fact concurs with findings of other investigations. However, differ- 
ence in achievement based on the sex factor in isolation from the school factor 



has no other meaning in this report than a corroboration of the preciseness of 
measurement . 

TABLE Ua IOWA CAPITALIZATION 

Comparison of Means two at a time 

SCHOOLS 

I. P. I. NON - I. P. I. 

N School 1 N School 2 N School 3 N School 4 F Ratio 

87 22.025 57 23.829 128 25. W 70 23.857 8.5ii5 

Table ^a - There is no significant difference between IPI and non-IPI schools. 

The null hypothesis of no difference can, therefore, not be rejected. However, 
the means of the four groups reveal, that the non-IPI schools have achieved better 
results in capitalization than the IPI groups. Although the differences are 

statistically not significant the relatively high F ratio can not be ignored. 
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ANALYSIS OF VARIANCE SUMMARY TABLE FOR DEPE10ENT VARIABLE 5 

IOWA PUNCTUATION 



SOURCE 


SUM OF 
SQUARES 


DEGREES OF 
FREEDOM 


MEAN 

SQUARE 


F RATIO 


School 


272.364 


3 


90.788 


1.760 


Grade 


55.200 


1 


55.200 


1.070 


Sex 


647.552 


1 


647.552 


12.555 


I.Q. 


2017.908 


1 


2017.908 


39.125 


School X grade 


246.820 


3 


82.273 


1.595 


School X sex 


152.725 


3 


50.908 


.987 


School X I.Q. 


30.795 


3 


10.265 


.199 


Grade x sex 


29.774 


1 


29.774 


.577 


Grade x I.Q. 


84.368 


1 


84.368 


1.636 


Sex X I.Q. 


,701 


1 


.701 


.014 


School X grade x sex 


294.496 


3 


98.165 


1.903 


School X grade x I.Q. 


220.491 


3 


73.496 


1.425 


School X sex x I.Q. 


183.521 


3 


61.174 


1.186 


Grade x sex x I.Q. 


.785 


1 


.785 


.015 


School X grade x sex x I.Q. 


229.004 


3 


76.335 


.148 


Total 


15988.447 


310 


51.576 





* F is significant with probability less than .05 
** F is significant with probability less than .01 

Table 5 - Schools do not differ significantly in performance on punctuation. 

Girls achieve Letter results than boys and high I.Q. groups achieve significantly 
better results than low I.Q. groups. 
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ANALYSIS OF VARIANCE SUMMARY TABLE FOR DEPENDENT VARIABLE 6 





IOWA USAGE 


OF WORDS 






SOURCE 


SUM OF 
SQUARES 


DEGREES OF 
FREEDOM 


MEAN 

SQUARE 


F RATIO 


School 


229.057 


3 


76.352 


2.070 


Grade 


.1+71 


1 


.1+71 


.013 


Sex 


361.805 


1 


361.805 


9.811 ** 


I.Q. 


895.531+ 


1 


895.531+ 


2I+.283 


School X grade 


110.688 


3 


36.896 


1.000 


School X sex 


1+3.51+6 


3 


II+.515 


.391+ 


School X I.Q. 


58.621+ 


3 


I9.5I+I 


.530 


Grade x sex 


.196 


1 


.196 


.005 


Grade x I.Q. 


29.516 


1 


29.516 


.800 


Sex X I.Q. 


15.1+53 


1 


15.1+53 


.1+19 


School X grade x sex 


98.922 


3 


32.971+ 


ON 

00 

• 


School X grade x I.Q. 


158.716 


3 


52.905 


1.1+35 


School X sex x I.Q. 


11+5.1+11 


3 


1+8.1+70 


I.31I+ 


Grade x sex x I.Q. 


1+2.969 


1 


1+2.969 


1.165 


School X grade x sex x I.Q. 


209.81+1+ 


3 


69.91+8 


1.897 


Total 


111+32.276 


310 


36.878 





* F is significant with probability less than ;05 
** F is significant with probability less than .01 

Table 6 - Schools do not differ significantly in performance on usage of words . 
Girls achieve significantly better results than boys and high I.Q. groups 
achieve significantly better results than low I.Q. groups. 
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